A novel ENG mutation causing impaired co-translational processing of endoglin associated with hereditary hemorrhagic telangiectasia.
Hereditary hemorrhagic telangiectasia (HHT) is an inherited autosomal dominant vascular dysplasia caused by mutations in mainly the endoglin gene (ENG) or activin-like kinase receptor 1 (ALK1) gene (ACVRL1). We investigated the molecular basis of HHT in a Japanese patient, and identified a novel missense mutation in ENG (c.38T>A, p.Leu13Gln) located in the signal peptide's hydrophobic core, but not in ACVRL1. In experiments in COS-1 cells, the Leu13Gln (L13Q) mutant endoglin appeared to be expressed as a precursor form, probably due to impaired protein processing. Flow cytometry analyses of the COS-1 cells transiently expressing recombinant endoglins revealed that the wild-type endoglin was detected on the cell surface, but the L13Q mutant was not. We also analyzed expression patterns of the recombinant endoglins by immunofluorescent staining, and found that the wild-type co-localized with the endoplasmic reticulum (ER), but the L13Q mutant did not. These results implied that the L13Q mutant endoglin fails to insert into the ER, probably due to destruction of the hydrophobic core structure in the signal peptide to be recognized by signal recognition particles. Thus, the Leu13 in the signal peptide of endoglin might be essential for correct protein processing through the ER and cell-surface expression. Taken together, the novel c.38T>A mutation in ENG would impair co-translational processing of the endoglin, and could be responsible for HHT in this patient.